(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 




(43) International Publication Date (10) 

26 June 2003 (26.06.2003) PCT WO 03/051526 Al 



(51) International Patent Classification 7 : 
B29C 47/66 



B05C 5/02, 60 Akersberga (SB). SVALLING, Peter [SE/SEJ; 

tblocksvagen 14, S-168 66 Bromma (SE). 



Flyt- 



(21) International Application Number: PCT/SE02/02328 (74) Agent: AWAPATENT AB; Box 44, S-832 21 FrostSn (SE). 



(22) International Filing Date: 

12 December 2002 (12.12.2002) 



(25) Filing Language: 

(26) Publication Language: 



English 
English 



(30) Priority Data: 

0104210-0 14 December 2001 (14.12.2001) SE 

(71) Applicant (for all designated States except US): MV- 
DATA AUTOMATION AB [SE/SE]; Adolf sbergsvSgen 
11, S-168 66 Bromma (SE). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): HOLM, William 

[SE/SE]; Skalbaggestigen 14A, S-125 51 Alvsjo (SE). 
NILSSON, Kenth [SE/SE]; Tr&havsvagen 42, S-184 



(81) Designated States (national): AH, AG, AT., AM, AT (util- 
ity model), AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, 
CH, CN, CO, CR, CU, CZ (utility model), CZ, DE (util- 
ity model), DE, DK (utility model), DK, DM, DZ, EC, EE 
(utility model), EE, ES, FI (utility model), FI, GB, GD, GE, 
GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, 
LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, 
MW. MX. MZ. NO. NZ, OM, PH, PL, PT. RO, RU, SC, 
SD, SE, SG, SK (utility model), SK, SL, TJ, TM, TN, TR, 
TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, Db, DK, EE, 
ES, FI, FR. GB, GR. IE, IT, LU, MC, NL, PT, SE, SI, SK, 
TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG). 

[Continued on next page] 



g=2 (54) Title: VISCOUS MEDIUM FEEDER 




fN 
IT) 
i-H 
ID 

(57) Abstract: This invention relates to a viscous medium feeder, which has an inlet, an outlet, a tubular portion, a routable cylin- 
® drical shaft arranged in and extending coaxial with said tubular portion, and a drive motor connected to the shaft. The tubular portion 
O has an internal thread, which is connected, at one end thereof, to the inlet, and, at the other end thereof, to the outlet Further, the 

tubular portion is elastic, and the shaft abuts inner wall portions of the tubular portion. The invention also relates to a feeder tube, 
^ and a jetting device. 



WO 03/051526 Al IllllllilllllllMllllllllIlllllllllll 



Declarations under Rule 4.17: 

— as to applicant 's entitlement to apply for and be granted 
a patent (Rule 4.17(H)) for the following designations AE, 
AG, AL t AM. AT, AU, AZ BA, BB, BG, BR. BY, BZ CA, CH, 
CN. CO, CR CU, CZ DE DK DM. DZ EC. EE. ES, Fl 
GB, GD, GE, GH, GM t HR, HU, ID, IL, IN, IS, JP, KE, KG, 
KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV. MA, MD, MG, MK 
MN, MW, MX, MZ NO, NZ OM, PH, PL, PT, RO, RU, SC, 
SD, SE. SG, SK SL. TJ, TM, TN, TR, TT. TZ UA, UG, UZ, 
VC. VN, YU. ZA, ZM, ZW. AR1PO patent (GH, GM, KE, LS, 
MW, MZ SD, SL, SZ TZ UG, ZM, ZW), Eurasian patent 
(AM. AZ, BY, KG. KZ MD. RU. TJ. TM). European patent 



(AT, BE, BG. CH. CY. CZ DE. DK EE, ES. Fi. FR. GB. 
GR. IE, IT, LU, MC, NL. PT. SE, SI. SK TR). OA PI patent 
(BF, BJ, CF. CG, CI, CM. GA, GN, GQ, GW, ML, MR. NE. 
SN. TD. IV) 

— of inventorship (Rule 4. 1 7(iv)) for US only 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



WO 03/051526 



1 



PCT/SE02/02328 



VISCOUS MEDIUM FEEDER 



Technical field 

This invention relates generally to the field of 
feeding viscous mediums, and in particular it relates to 
5 feeding the viscous medium within a jetting device. 



Technical background 

In a jetting device the medium to be jetted is first 
transported, or fed, to a chamber, and then ejected from 
10 the chamber through a nozzle. Thus a droplet of the 
medium leaves the device and, typically, impacts a 
closely arranged surface and thereby forms a dot on the 
surface. The operation of feeding the medium to the 
chamber is of great influence for the performance of the 
15 device, for example as regards the jetted amount, i.e. 
the volume of the droplet.. 

A prior art device showing an overall good perfor- 
mance is disclosed in WO 99/64167, where the principal 
parts of the feeder are a tubular portion defined by a 
20 plurality of 0-rings, which are disposed in a cylindrical 
boring, and which are stacked on top of each other; and a 
threaded shaft that extends through the tubular portion. 
At an upper end of the thread there is provided an inlet 
for the viscous medium, and at a lower end thereof there 
25 is provided an outlet. The outlet communicates with a 

chamber of an eject mechanism, and said chamber opens at 
a nozzle. In order to fill the chamber with the medium, 
the shaft, which could be regarded as a screw, is ro- 
tated, for example for a fraction of a turn, whereby the 
30 medium is forced out of the outlet and into the chamber. 
The eject mechanism then pushes the medium out through 
the nozzle by rapidly and temporarily decreasing the 
volume of the chamber. 
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However, due to small dimensions, the. screw is 
difficult to manufacture with high precision, and the 
stack of O-rings, while providing a good flexible seal 
towards the thread of the screw, is not optimal as 
5 regards the transport of the medium through the feeder, 
since some amounts of the medium tend to get stuck at a 
bottom area of the narrow recesses formed between adja- 
cent O-rings. 

There is, however, another type of device which 
10 comprises a feeder that does not suffer from the problems 
of the feeding screw. The device is an extruder as shown 
in the published German . patent application DE 2 649 045. 
The feeder of the extruder comprises a cylindrical shaft 
and tubular portion having an internal thread. When the 
15 cylindrical shaft is rotated the plastic granule is 
dragged along in the rotation. The thread guides and 
redirects the rotational movement of the plastic granule 
• into a movement along the thread, and, thus, the granule 
is fed forward through the feeder. 
20 This prior art feeder works well in an extruder, and 

it would be desirable to use the same feeder principle in 
a jetting device. However, the extruder feeder has a 
clearance or gap between the wall of the feeder tube and 
the shaft. The gap is necessary in order to keep the heat 
25 increase due to friction on an acceptable level, but 
results in a problem of leakage when it comes to the 
viscous mediums that are used in a jetting device. If the 
principle structure of the prior art extruder feeder 
would be applied to a feeder of a jetting device, there 
30 would be a problem of obtaining an equal droplet size. 
When the shaft would be rotated in order to feed an 
amount of the medium into the eject chamber, a pressure 
is generated, which would in turn force an amount of the 
viscous medium back through the gap. Due to the small 
35 dimensions of the feeder and small volume of each drop- 
let, an arbitrary or not fully controllable variation of 
the droplet size introduces an undesired problem. 
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In addition, it would not be possible to eliminate 
the gap, since then the shaft would not be rotatable. 

Summary of the invention 
5 The object of this invention is to provide a feeder 

which lacks of the deficiencies of the prior art feeders. 

The object is achieved by a viscous medium feeder as 
well as by a feeder tube according to the appended 
claims . 

!0 in one aspect of the present invention the viscous 

medium feeder comprises an inlet, an outlet, a tubular 
portion having an internal thread connected, at one end 
thereof, to said inlet, and connected, at the other end 
thereof, to said outlet, a rotatable cylindrical shaft 
15 arranged in and extending coaxially with said tubular 

portion, and a drive motor connected to said shaft. The 
tubular portion is elastic, and the shaft abuts inner 
' wall portions of said tubular portion. 

In another aspect of the invention the feeder tube, 
2 0 which is mountable in a viscous medium feeder, comprises 
an inlet, an outlet and a tubular portion having an 
internal thread connected, at one end thereof, to said 
inlet, and connected, at the other end thereof, to said 
outlet. The tubular portion is elastic. 
25 By providing the tubular portion with one or more 

internal threads, the above-mentioned problems of the 
prior art O-rings are eliminated while an advantage of 
the prior art extruder feeder is retained. The/ each 
internal thread embodies a distinct and continuous canal 
30 wherein the viscous medium is easily forced ahead. 

Additionally, due to this internal thread, it is 
possible to omit the external thread from the shaft, 
which rather is provided as a cylindrical shaft. When the 
shaft is rotated, the medium, due to its viscosity, is 
35 dragged along in the rotational movement. This effect is 
obtained even when the surface of the shaft is completely 
smooth. However, the rotational movement of the medium is 
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redirected by the internal thread of the tubular portion, 
and consequently the medium is fed along the thread and 
out of the tubular portion through the outlet. 

Further, the tubular portion is elastic, which per- 
5 mits the shaft of the feeder to abut wall portions of the 
tubular portion. Thereby, the problem of leakage as 
discussed above in conjunction with the prior art ex- 
truder feeder will not occur when the feeder according to 
the invention is used in a jetting device. On the con- 
10 trary, a sealing is provided between the shaft and the' 
wall portions, leading to an efficient feeding of the 
medium along the thread(s) . Still, due to the elasticity 
or resilience, properties, when the medium comprises 
small metal particles such as the powder of a solder 
15 paste, there is. a possibility for the particles to actu- 
ally pass between the wall portions and the shaft without 
being smeared. This is important since, when feeding 
• solder paste and the like, smearing is a common problem. 
Further, the elasticity properties allows for wider 
20 tolerances for the straightness of the shaft and for 

vibrations of the shaft rotation. This advantage of the 
wider tolerances is true also in comparison with the 
prior art extruder feeder. 

The inventive mechanical structure of the feeder has 
25 shown a further effect. When using the prior art screw 
feeder in a jetting device it has been difficult to 
obtain an even volume of the jetted droplets. Occasion- 
ally, the variations have been cyclic. The variations are 
small yet significant to certain applications where the 
30 requirements of precision are extremely high. However, by 
means of the structure of the feeder according to this 
invention, surprisingly, the volume variations have been 
substantially eliminated. It is believed that the major 
cause is that the fixed internal thread renders a more 
35 constant feeding of the medium than the rotating external 
thread of the prior art feeder. An additional variation 
reducing effect is probably obtained by the inlet being 
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connected to one end of the thread. This means that the 
viscous medium is led directly into the thread, which 
more or less eliminates a risk of an uneven filling of 
the thread. 

5 As an additional advantage the manufacture of the 

shaft is substantially simplified compared to the. manu- 
facture of the prior art screw. 

For the purposes of this application, it is to be 
noted that the term "viscous medium" should be inter- 
10 preted as solder paste, flux, adhesive, . conductive 

adhesive, or any other kind of medium used for fastening 
components on a substrate, conductive ink, resistive 
paste, or the like; and that the term "substrate" should 
be interpreted as a printed circuit board (PCB) , a sub- 
15 strate for ball grid arrays (BGA) , chip scale packages 
(CSP) , quad flat packages (QFP) , wafers, flip-chips, or 
the like. 

In advantageous embodiments the tubular portion 
preferably is made from an elastomer such as, for exam- 

20 pie, rubber - An elastomer is desirable in that it offers 
good sealing properties, while having sufficient flexi- 
bility. Additionally, it can be manufactured by injection 
moulding or by moulding by means of some other simple and 
cost efficient method. 

25 In other advantageous embodiments, the thread has a 

curved bottom. In other words, the helical groove of the 
thread, which defines and extends along the helical ridge 
of the thread, has a cross-section without sharp corners. 
The groove is rather U-shaped or the like. This provides 

30 for a good release of the medium and prevents the medium 
from getting stuck at corner areas of the groove, which 
is otherwise likely to occur. 

In yet further advantageous embodiments, the tubular 

i 

portion is provided with a plurality of internal threads, 
35 which are connected in a different configuration for each 
embodiment. For example, in one embodiment said plurality 
Of internal threads are connected to a single inlet and 
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to a single outlet, and in another embodiment each one of 
said plurality of inlets are connected to a respective 
inlet but to a common outlet. 

In one embodiment of the feeder tube, at least a 
5 substantial portion thereof has a non-circular outer 

shape. This, inter alia, is advantageous compared to the 
prior art stack of 0-rings, since the non-circular shape 
at least substantially prevents rotation of the feeder 
tube. The O-rings, on the other hand, are not locked to 

10 the same extent, which could lead to a situation, where 
the O-rings are caused to rotate along with the screw. 
This would lead to a reduced output of viscous medium 
from the feeder. 

Further objects and advantages of the present inven- 

15 tion will be discussed below by means of exemplifying 
embodiments . 

Brief description of the drawings 

Exemplifying embodiments of the invention will be 
20 described below with reference to the accompanying draw- 
ings, in which: 

Fig. 1 is a cross-sectional view of a part of a 
jetting device, which employs an embodiment of the feeder 
according to the present invention; 
25 Fig. 2 is an enlargement of a part of Fig. 1; 

Fig. 3 is a perspective view of an embodiment of a 
feeder tube according to the invention; 

Fig. 4 is an end view of the feeder tube in Fig. 3; 

and 

30 Fig. 5 is a cross-sectional view of the feeder tube 

in Fig. 3. 

Description of embodiments 

In the following, the invention will be explained in 
35 a jetting device application. However, it is to be noted 
that the invention will also be applicable to other types 
of devices comprising a viscous medium feeder. As shown 
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in Fig. 1/ a typical jetting device 1 comprises a viscous 
medium container 3, a feeder mechanism 5 and an eject 
mechanism 7. A medium channel 9 connects the medium 
container 3 with an inlet 11 of the feeder 5, and an 
5 outlet 13 of the feeder 5 is connected with the eject 

mechanism 7. More particularly, the feeder 5 comprises a 
drive motor 15 , a shaft 17 connected to the motor 15, and 
a feeder tube 19 mounted in a boring of a body 21 of the 
device. The shaft 17 is introduced into the feeder tube 
10 19. 

As shown in greater detail in Figs. 2-5, .the feeder 
tube 19 has a tubular portion 23, which is a longitudinal 
through hole. The center axis of the tubular portion 23 
coincides with the longitudinal axis of the feeder tube 

15 19. The inlet 11 is formed close to one end 27, below 
called upper end, of the hole 23 and extends radially 
relative to said center axis, bearing the shape of a 
' truncated cone. The outlet 13 is formed at the other end, 
or lower end, 29 of the hole 23, and the end of the 

20 outlet 13 corresponds with said lower end 29. A major 

part of the tubular portion 23 is basically cylindrical, 
though being provided with an internal thread 25, while 
the outlet hole 13 is a truncated cone, tapering towards 
the lower end 29. The thread 25 extends from the inlet 11 

25 to the outlet 13 . 

Looking at the outer shape of the feeder tube a ma- 
jor elongated portion, or shaft portion, 43 thereof has a 
non-circular, such as oval or the like, cross-section. 
The corresponding portion of the boring of the body 21 

30 has a similar shape. Thereby the mounting of the feeder 
tube in the body 21 at good alignment of the inlet 11 
with the medium channel 9 is facilitated. Further the 
feeder tube 19 has a cylindrical head portion 45, which 
is connected with the shaft portion 43 . The diameter of 

35 the head portion is in excess of that of the shaft por- 
tion 43. The inlet 11 extends radially from an outer wall 
47 of the head portion 45 to an inner wall 49 thereof, 
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see Fig. 5. An end portion 51 of the feeder tube 19 
protrudes longitudinally from the shaft portion 43. The 
end portion 51 is partly shaped as a truncated cone and 
defines at least a portion of the outlet hole 13, which 
5 extends through the end portion 51. 

. The internal thread 25 of the feeder, tube 19 con- 
sists of a groove 53 and a ridge 55 extending helically 
and in parallel between the inlet 11 and the outlet 13. 
At least the bottom of the groove 53 is curved, and 
10 preferably the cross-section of the groove 53 is arc 

shaped. The ridge 55, on the other hand, in this embodi- 
ment, is substantially flat in order to provide for an 
abutment area large enough for obtaining a good sealing 
against the wall of the shaft 17 . 
15 The feeder tube is made of an elastic material in 

order for it to be capable of adapting to possible vibra- 
tions or skewness of the shaft 17. Since the shaft, or 
• axle, 17 is rigidly fastened at merely one end thereof, 
there is a likelihood of minor vibrations. Further, when 
20 the viscous medium being forced through the feeder tube 
is a solder paste, the small metal grains thereof are 
likely to be smeared between the shaft and the ridge if 
the feeder tube is made from a non-elastic material. The 
smearing could cause operational disturbances. Prefera- 
25 bly, as mentioned above, the feeder tube is made of 

rubber, or some other elastomer. VITON®, and other rubber 
materials having similar properties are preferred rubber 
materials. The shaft 17 has a cylindrical portion extend- 
ing from the upper end 27 to the beginning of the outlet 
30 13, and a continuing tapered end portion terminating just 
before the lower end 29. A small space is provided be- 
tween the tapered end portion and the wall of the .outlet 
13. A short passage 31 connects the end of the outlet 13 
with the eject mechanism 7 . 
35 The eject mechanism comprises en eject means 33, 

which here is a piston, a nozzle 35 and an eject chamber 
37. The piston 33 is connected to an actuator 41. The 
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piston 33 is biased in a rest position and is movable 
from the rest position towards the nozzle 35 by means of 

said actuator 41. 

In operation, the viscous medium typically is forced 
5 from the container 3 and into the iniet 11 by means of 
gravity or by means of a pneumatic pressure applied to 
the medium in the container. When the shaft 17 is rotated 
the medium, due to its viscosity properties, is pulled 
along in the rotational movement. Since the inlet 11 ends 
10 at the beginning of the thread 25, the medium is thus fed 
into and along the thread 25. At the end of the feeder 
tube 19 the medium is fed out of the outlet 13 and into 
the eject mechanism 7 and the very eject chamber 37 
thereof. By energizing the actuator 41 the piston 33 is 
15 rapidly moved towards the nozzle 35 and an amount of 
medium is jetted. 

The viscous medium feeder according to this inven- 
• tion can be used in many different types of jetting 
devices. However, due to many other desirable features, a 
20 jetting device of particularly interest for comprising 
the new feeder is constructed as an exchangeable cas- 
sette, or assembly. A cassette type jetting device, for 
example, is disclosed in WO 00/61297. It specifically 
comprises a device holder mating with a stand of a vis- 
25 cous medium jetting "machine, and an interface adapted to 
a complementary -interface of the stand. The device holder 
comprises alignment and locking elements in order to 
obtain a precise and rigid mounting of the jetting device 
on the stand. The interface comprises electric, and 
30 pneumatic elements for controlling the operation of the 
device. An advantage of this jetting device is that, 
simply, the whole device is exchanged when the container 
is empty or another type of viscous medium is to be used. 
Above, preferred embodiments of the viscous medium 
35 feeder and the associated feeder tube according to the 
present invention have been described. These should be 
seen as non-limiting examples. Many modifications will be 
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possible within the scope of the invention as defined by 
the claims. Below, a few examples of such modifications 

will be given. 

Thus, in an alternative embodiment the tubular 
5 portion of the feeder tube is provided with a plurality 
of internal threads. Each one of the threads is connected 
to said inlet and said outlet respectively. 

In another alternative embodiment the tubular por- 
tion is provided with a plurality of internal threads and 
10 corresponding pluralities of inlets and. outlets , wherein 
each thread is connected to a respective one of the 
inlets and to a respective one of the outlets. In this 
embodiment the medium channel, at the end thereof, is 
widened and prolonged such that it surrounds the top of 
15 the feeder tube, thereby providing all of the inlets with 
the medium. 

In a further embodiment the tubular portion has a 
• plurality of internal threads , a corresponding plurality 
of inlets, and one outlet. Each one of said plurality of 
20 threads is connected to a respective one of said plural- 
ity of inlets and to said outlet. 



25 



WO 03/051526 



PCT/SE02/02328 



11 
CLAIMS 

1. A viscous medium feeder comprising an inlet, an 
outlet, a tubular portion having an internal thread 

5 connected, at one end thereof, to said inlet, and con- 
nected, at the. other end thereof, to. said outlet, a 
rotatable cylindrical shaft arranged in and extending 
coaxially with said tubular portion, and a drive motor 
•connected to said shaft, said tubular portion being 
10 elastic, and said shaft abutting inner wall portions of 
said tubular portion* 

2. A feeder according to claim 1, said wall portions 
comprising a ridge of said thread. 

3 . A feeder according to claim 1 or 2 , said tubular 
15 portion being made from an elastomer. 

4. A feeder according to claim 3, said tubular por- 
tion being made from rubber. 

5. A feeder according to any one of claims 1-4, said 
tubular portion being comprised in a demountable tube. 

2 0 6. A feeder according to any one of the preceding 

claims, said internal thread comprising a curved bottom. 

7 . A feeder according to any one of the preceding 
claims, said tubular portion comprising a plurality of 
internal threads, each one thereof connected to said 
25 inlet and said outlet respectively. 

8. A feeder according to any one of claims 1-6, said 
tubular portion comprising a plurality of internal 
threads and corresponding pluralities of inlets and 
outlets, each thread being connected to a respective one 

3 0 of said inlets and to a respective one of said outlets. 

9. A feeder according to any one of claims 1-6, said 
tubular portion comprising a plurality of internal 
threads, a corresponding plurality of inlets, and one 
outlet, each thread being connected to a respective one 

35 of said inlets and to said outlet. 

10. A feeder according to any one of the preceding 
claims, said tubular portion having a tapered outlet end 
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portion and said shaft having a tapered end extending 
into said tapered outlet end portion*. 

11. A feeder according to any one of the preceding 
claims, said viscous medium comprising particles. 
5 12 . A feeder according to any one of the- preceding 

claims, said viscous medium being solder paste. 

13. A viscous medium jetting device comprising a 
viscous medium container, a viscous medium feeder, con- 
nected to said viscous medium container, and an eject 

10 mechanism connected to said viscous medium feeder, said 
viscous medium feeder comprising an inlet, an outlet, a 
tubular portion having an internal thread connected, at 
one end thereof, to said inlet, and connected, at the 
other end thereof, to said outlet, a rotatable cylind- 

15 rical shaft arranged in and extending coaxially with said 
tubular portion, and a drive motor connected to said 
shaft, said tubular portion being elastic, and said shaft 
• abutting inner wall portions of said tubular portion. 

14. A viscous medium jetting device according to 
20 claim 13, further comprising a device holder mateable 

with a stand of a viscous medium jetting machine, and an 
interface adapted to a complementary interface of the 
stand, said interface comprising electric, and pneumatic 
elements for controlling the operation of the device. 

25 15. A feeder tube mountable in a viscous medium 

feeder, said tube comprising an inlet, ah outlet and a 
tubular portion having an internal thread connected, at 
one end thereof, to said inlet, and connected, at the 
other end thereof, to said outlet, said tubular portion 

3 0 being elastic. 

16. A feeder tube according to claim 15, at least a 
substantial portion thereof having a non-circular outer 
shape . 

17. A feeder tube according to claim 15 or 16, said 
35 inlet being arranged close to one end of the tube and 

extending through a side wall thereof. 
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18. A feeder tube according to any one of claims 15- 
17, said tubular portion having a tapered end portion at 
one end thereof. 

19. A feeder tube according to any one of claims 15- 
5 198 said thread having a curved bottom. 

20. a feeder tube according to any one of claims 15- 
19, said tubular portion being made from an elastomer. 

21. A feeder tube according to claim 20, said tubu- 
lar portion being made from rubber. 

10 22. Use of a feeder according to any one of claims 

1-12 for feeding viscous medium in a viscous medium 
jetting device. 

23. A viscous medium jetting device comprising an 
eject chamber for containing a volume of said medium 
15 prior to jetting thereof, a nozzle communicating with the 
eject chamber, eject means for jetting said medium from 
the eject chamber through said nozzle, and a viscous 
• medium feeder according to any one of claims 1-12. 



WO 03/051526 



PCT/SE02/02328 




WO 03/051526 



PCT/SE02/02328 



2/3 




WO 03/051526 



PCT/SE02/02328 



3/3 




Fig. 5 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/SE 02/02328 



| A. CLASSIFICATION OF SUBJECT MATTER 
Airing £to£J^Va^|a^^ (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC7: B05C, B29C, H05K, B65G 



Documentation searched other than minimum documentation to the extent that such documents ore included in the fields searched 

SE,DK,FI,N0 classes as above ^ 



Electronic 



data base consulted during the international search (name of data base and, where practicable, search terms used) 



WPI DATA, EPOINTERNAL 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



WO 9423930 Al (ASHTON, MICHAEL, CORNELIUS) , 
27 October 1994 (27.10.94), page 2, 
line 13 - line 22; page 3, line 11 - line 17, 
figure 1, abstract 



DE 2649045 Al (SCHENKEL. GERHARD), 3 May 1978 
(03.05.78), page 2, line 1 - line 10; page 4, 
line 29 - line 36; page 7, line 1 - line 10, 
figure 1, abstract 



W0 9964167 Al (MYDATA AUTOMATION AB), 
16 December 1999 (16.12.99), page 7, 
line 30 - line 37; page 8, line 36 - page 9, 
line 15, figure la 



Relevant to claim No. 



1-23 



1-23 



13,14,23 



[fx] Further documents are listed in the continuation of Box C. Q<) See patent family annex. 



* Special categories of cited documents: 
*A* document defining the general state of the art which is not considered 

to be of particular relevance 
*E* earlier application or patent but published cm or after the international 
filing date , 

*L' document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
"O* document referring to an oral disclosure, use, exhibition or other 
means 

*P* document published prior to the international filing date but later than 
the priority date claimed 



T* later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand , 
the principle or theory underlying the invention 

*X' document of particular relevance: fee claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

*Y* document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more otiier such documents, such combination 
being obvious to a person skilled in the art 

a 6Y document member of the same patent family 



Date of the actual completion of the international search 



11 February 2003 

Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 86 



Date of mailing of the international search report 

•2 0 -02- 2003 



Authorized officer 

Lars Hennix/MP 

Telephone No. + 46 8 782 25 00 



Form PCT/ISA/llO (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/SE 02/02328 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages | Relevant to claim No. 



WO 0061297 Al (MYDATA AUTOMATION AB), 
19 October 2000 (19.10.00), page 12, 
line 4 - page 13, line 7, figure 6, 
abstract 



13,14,23 



EP 0865896 Al (GIMAC DI MACCAGNAN GIORGIO) , 
23 Sept 1998 (23.09.98), column 5, 
line 20 - line 45, figure 12, abstract 



1-23 



US 5564606 A (HAROLD J. ENGEL), 15 October 1996 
(15.10.96), figure 1, abstract 



1-23 



A | US 6082289 A (WILLIAM A. CAVALLARO) , 4 July 2000 
(04.07.00), figure 2, abstract 



1-23 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



30/12/02 



International application No. 

PCT/SE 02/02328 



Patent document 
cited in search report 



wo 



Publication 
date 



Patent family 
member(s) 



9423930 Al 27/10/94 



AU 

GB 
GB 
GB 



6507094 A 
2276831 A 
9307417 D 
9407043 D 



Publication 
date 



08/11/94 
12/10/94 
00/00/00 
00/00/00 



DE 2649045 Al 03/05/78 NONE 



WO 


9964167 


Al 


16/12/99 


AU 


1268499 A 


15/06/99 




AU 


4669699 A 


i/\ /< o /no 

30/12/99 










CN 


1305398 T 


25/07/01 










EP 


1034ob0 A 


1 o /no /no 










EP 


1083998 A 


21/03/01 










JP 


2002517736 T 


18/06/02 










SE 


513527 C 


25/09/00 










SE 


9802079 A 


12/12/99 










US 


6450416 B 


17/09/02 


wo 


006^297 


Al 


19/10/00 


AU 


3994800 A 


14/11/00 




AU 


4162100 A 


14/11/00 










CN 


1346299 T 


24/04/02 










CN 


1346584 T 


24/04/02 










EP 


1165250 A 


02/01/02 










EP 


1169894 A 


09/01/02 










SE 


9901253 D 


00/00/00 










US 


2002043570 A 


18/04/02 










US 


2002047052 A 


25/04/02 










WO 


0062587 A 


19/10/00 



EP 


0865896 


Al 


23/09/98 


AT 
DE 


228426 T 
69717417 D 


15/12/02 
00/00/00 


US 


5564606 


A 


15/10/96 


DE 


19610072 A 


18/09/97 


US 


6082289 


A 


04/07/00 


NONE 







Form PCT/ISA/210 (patent family annex) (July 1998) 



